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E print in another place a series of rules defining the 
W responsibility of architects and engineers toward their 

employers, according to the civil law, issued by the As- 
sociation of German Architects and Engineers, for the informa- 
tion of its members. ‘The present translation was, by the 
courtesy of the officers of the Association, made for presenta- 
tion at the Congress of Architects, held last year in Chicago, 
but the sudden death of Herr Kiimmel, to whom the matter 
had been entrusted, prevented this; and the translation, which 


was found among the papers of the deceased, has only just been 
forwarded to the President of the Institute. It is to be under- 
stood that these rules do not, by any means, form a code which 
has been adopted by the German architects and engineers, 01 
which it would be desirable for any body of architects or en- 
gineers to adopt: —they are simply intended to give, in a con- 
densed form, the present condition of the German law in regard 
to the responsibility of professional men, as deduced from th 
decisions of the courts. Somewhat similar presentations of 
the subject have been made in France, in manuals drawn up 
for the use of architects, and it is hardly hecessary to say that 
they are of vreat value in enabling professional men to direct 
their attention to the points where it is most required, besides, 
perhaps, in giving them courage to resist successfully the ex- 
travagant assumptions often made by clients in regard to the 
responsibility which, as they claim, architects incur. American 
architects, however, should remember, in reading the German 
rules, that they are not applicable to this country, and reliance 
upon them here would be likely to lead to serious trouble. 





JOR example, in Section 4, it is shown that, according to 
K German decisions, **an architect or engtneer is not liable 
to his employer for damages arising from his neglect to 
comply with laws and statutes which are not in force at his 
place 


f domicile, unless such have been previously made 
known to him by his employer, or it can be shown that he had 
previous knowledge of the same from other sources.” Although 
we think there are no authoritative American decisions on this 
point, we doubt very much whether our courts would agree 
with those of Germany in their views. Undoubtedly, an archi- 
tect would not be expected to be familiar with local customs in 
a strange place, in which he was building for the first time; 
but it seems to us that our law would consider him bound to 
acquaint himself with the matters of public record, such as the 
statutes and ordinances relating to building, which he must 
know in order to carry out his designs without bringing his 
employer into conflict with the public authority. It is true 
that, as the German law appears to require, an Owner may 
acquaint himself with the local building regulations, and com- 
municate them to the architect, and it would be a wise precau 


tion for him to do so; but the architect, as the man of science, 
is the one who can study them most intelligently, and to best 
advantage, and it is hard to see how he can do his full duty to 
his client unless he makes himself familiar with them; or, at 
least, takes the precaution to have his plans and specifications 
reviewed by some one competent to see that they comply with 
such reculations. On the other hand, the doctrine of the 
French and German codes, that, where the architect is entrusted 
with the supervision of the work of mechanics, and the me- 
chanics succeed in doing their work badly without detection, 
the architect is bound, if the builder is insolvent, and unable to 
pay the cost of making his bad work good, to pay it for him, is 
not held, or rather, is distinctly repudiated by our courts. In 
the admirable charge to the jury in a Maine case, which we 
printed, from the notes of the Court stenographer, a few weeks 
ago, it was stated at the outset that to the contract between the 
owner and the builder the architect is not a party; and the in- 
solvency of the builder could not make the architect a party to 
his contracts, or a guarantor ol his liabilities, unless the archi- 
tect had agreed to assume such a responsibility, or unless, as by 
the French Code Civil, and presumably, by the German Code, 
the statute law expressly laid it upon him. So far as we are 
aware, no statute exists in any of our States imposing such a 
burden on architects and engineers, and the members of those 
hard-worked and ill-paid professions may be tolerably sure that, 
if they do their work with faithfulness and skill, they need not 
fear ruin through the sudden imposition on them of the liabili- 
ties of a bankrupt contractor. 


N regard to superintendence of work, the German rules, fol- 
lowing, no doubt, local professional customs which have 


been upheld by the courts, distinguish between general and 


special superintendence, the latter involving certain responsi- 
bilities which the former does not. It is hardly necessary to 
say that no such distinction is known here among architects, 
although our engineers have something of the sort. Among 
our engineers, however, special superintendence, in the German 
sense, commonly takes the form of stationing an assistant, who 
is paid by the day, or hour, as the case may be, to examin 
materials, partic ularly iron and cement, or to give continuous 
inspection to, perhaps, the compounding and Jaying of concrete. 
The general supervision of architects is also, in important work, 
usually supplemented by the services of a clerk-of-works, who 
is paid by the day by the owner of the building. The clerk- 
of-works, however, is often a total st: inger to the architect, 
ind neither his neglect ol duty, nor that of the engineer’s in- 


} 


spector, would ordinarily impose responsibility on ai 


Vy one but 
the owner, who employs him. 


W* have received and looked over, with our usual pleas- 
ure, the Report of the Proceedings of the Eighth Annual 

Convention of the National Association of Builders, which 
was held in Boston last February. Before we comment upon 
it, We are disposed to call the attention of the members of the 
Association, perhaps not for the first time, to their good fortune 
n hav ing so long enjoyed the services of their present Secretary. 
Among the scores of Reports which come to us every 


I 


: yeur, 
there is not one which, to our mind, shows more clear-headed 
mastery ol its subject than those of the National Association 
of Builders; and, incident illy, the substance of th report often 
shows in a very favorable light the tact and discernment with 
which Mr. Sayward, as the most active oflicer of the Associa 


tion, carries out his duties. 


. S in other cases, the Association has suffered through the 
business depression of the past year. Six of the affiliated 
organizations have been dropped from membership, and 

only two new ones have been added. In most Cases, the desert- 

ing members seem to have got tired of payine the dues, and 
the San Francisco Exchange very frankly reported, in giving 
iotice of withdrawal, that it was so far away, and the customs 
of building on the Pacific coast so different from those prevail- 
ing in the East, that it did not think further connection of any 
use. In commenting on this, the Secretary observed that one 


of the San Francisco members, not long ago, became involved 


in a controversy resembling that of McNeil vs. Boston Cham- 


ber ot Commerce, in which a builder, who had been assured 


| that a certain contract would be awarded to the lowest bidder 


ee 
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secured heavy damages for its award to parties whose bid was 

cher than his own. The National Association ke pta careful 
record of the case for the benefit of its members, and on the 
ipplication of the San Francisco man, sent him a full account, 
vhich seems to have assisted him materially in winning his 
wn case. Mr. Saywar 


observes that the sum involved, 
vhich the assistance of the National Association helped to win, 
vould have more than paid the dues of the San Francisco Ex- 
hange to the National Association for twenty years, and yet 
he San Francisco Exchange withdrew because the National 
Association was * too far aw Ly to be of any service.” As he 
vell says * This is a remarkably cood illustration of the fail- 
re of individuals to realize the indirect value springing from 
issociated effort, and which could not be gained to anything 
ke the extent through individual effort. . It is only through 
that entity which we call organization, or, as 1 prefer to desig- 


ite it, associated effort, that 


becomes possible Lo make the 
experience ol the individual largely available. .. .”’ This re- 
mark is well put, and should be taken to heart by the members 


ijl protessional organizations. 


{ E have received two documents des¢ ribing a competition 
VW for a certain church, one from a member of the church 
committee, who thinks we might like to publish it, for 

e benefit of our readers, apparently because he supposes it is 
so good, and another from an architect, who also thinks it 
would be beneficial to have it published, because it is so bad. 
On studying the documents themselves, it appears to us that 
neither of our correspondents is right, and that the programm«e 
s neither very good, nor very bad. ‘There is none of the 
shameful evidence of intended trickery which is so easily 
detected in many competition programmes; on the contrary, 
the paper indicates an intention on the part of the church 
committee to treat architects fairly, if somewhat austerely ; 
ind its failure, which is certain to interest respectable mem- 
vers of the profession, will be due less to any intention ol 
treating them unfairly than to ignorance of the duties which 
irchitects are called upon to fulfil, For example, the pro- 
vramme, alter saying, with i frankness which is rather 
attractive, that * The entire cost . . . must not exceed $45,000 
ind 1f we can get what we want for less money we will 
pleased.” and giving a very reasonable description of the 


style and number of drawings required, goes on to say that 
‘( omplete building specifications must be attached, accom- 
panied by an estimate ot the cost. The correctness of this 
estimate must be ouaranteed by the architect, his guaranty to 
ve secured, first, by the amount of his own fees, and, secondly, 
xv such other sec urity as the Committee may require, it being 
the intention of the vestry not to commence the work until 


reasonably assured ol the cost. 


l is a pity that, before making this extraordinary stipulation, 
vhich will cause every re spectable architect, whose guar- 
witv is worth anyth ny, to throw the paper into the waste- 


sket. the Committee had not consulted some member of the 


fession. or. at least, some one who knew a little about an 
work iat vould have told them that to writ 

mplete building specifications’ for such a structure is well 

th the six or seven hundred dollars that any irchitect 
vhose specifications a inv value would charge for making 
them; that specifications which would be anything but mis- 
eading cou | not be writte! except in connection with a 
set ot hity or Sixty ompiete ly finished working-drawings, 1or 


the preparation of many ol which elaborate caleulations of 
veights, supports, thrusts, ties, buttresses, wind-pressure and 
ounter-bracipg would be necessary; and that to do this work 
with even moderate care would require, at least, three months’ 
me in any architect's itlice. As to the ‘estimate ot cost,” 
he would tell them that, while an architect can estimate, if 
ecessarv. the amount of work and material shown by his 
designs, and can say quite accurately how much such work 
ind materials w be worth, at current prices, it is utterly 
mpossible for him to know anything about the combination of 
lers, or the other « ircumstances which will affect the actual 

[he estimates of most builders are almost pure guess- 
work. We have heard a builder, with a large business, too, 
sav tha he never read i specification. He * counted the 
ives.” as he said, and made his proposal accordingly. We 
<new another man, who was the lowest bidder for a large 
uilding, —a church, if we are not mistaken. The contract 
was awarded to him, and the building was well along before 





he discovered that the plans on which he had made his 
estimate were drawn at a scale of one-eighth of an inch to a 
foot, instead of the usual one-quarter; and, although the scale 
was plainly marked on the drawings, he had based his pro- 
posal on an estimate which made the cubic contents of the 
building only one-eighth of what they were required to be by 
the contract which he had signed. It may be imagined that 
architects who have either money or reputation to lose, never, 
under these circumstances, give any guaranty of the cost of 
exec uting their designs. The: are willing to use their best 
judgment and experience, and most good architects can tell 
with tolerable accuracy how much, under average conditions, a 
given building should cost; but to warrant the caprices of 
local contractors would be a piece of folly which would stamp 
an architect, in the mind of the profession, as reckless and 
irresponsible. Of course, itis not unnatural for the Committee 
to wish to be sure of the cost of their building before beginning 
work, but the way to do this is not to drive aw iy all the 
careful and skilful architects, and invite solely the reckless 
and dishonest ones, who have no money to lose, and know 
plenty of secret ways by which they can reimburse themselves 
for whatever part of their legitimate fees the Committee m LV 
confiscate; but to secure designs from men of skill and ex- 
perience, by the offer of rational and decently remunerative 
terms; then, to have the designs judged by another skilful and 
experienced architect, who will throw out all that, in his 
judgment, cannot be executed for the sum proposed; and, 
finally, after the architect thus selected has reviewed and 
worked up in detail all the points of his design, to invite bona- 
fide tenders from responsible contractors for carrying it out. 
If the tenders are too high, the architect will modify his 
designs without charge, until a satisfactory result is reached ; 
and, with a good contract, a good architect, good plans and 
good specifications, the building can be carried out without a 
dollar of extra expense; while, with an ignorant architect, 
unskilful plans, and specifications, and a careless contract, no 
guaranty on the architect’s part, even if it could be enforced, 
which would very rarely be the case, Calh save such a com- 
mittee from having to pay much more than it is worth for an 
ignorant, discreditable and unsatisfactory building. 


RCHITECTURE AND BUILDING makes some obser- 

vations, which cannot be too often repeated, about the 
vreatl advantages which are now offered for the erection of 
fireproof buildings. It says, what is undoubtedly true, that 
the movement toward the building of large structures for oftices, 
which promises to give our builders and architects much 
employment next year, is due rather to the desire of capitalists 
to take advantage of the low prices now current for structural 
iron and brick, than to any extraordinary demand for offices ; 
and suggests that fireproof construction might now be extended 
to dwelling-houses without a very serious increase in cost. 


We cordially sympathize with this idea, and will add another 


consideration, — that dwelling-houses of iron and terra-cotta 


are not only far cheaper in the end than those with 
partitions of wood, but are much pleasanter to live in. <A 
single visit to a city house fifty years old will convince even a 
layman that the shrinkage, bending and twisting of wooden 
beams and studding is the main agency in the deterioration of 
such buildings. No sooner is the roof on a house built with 
wooden beanis than the staircase headers and trimmers begin 
to shrink and settle, the floors to descend, the partitions to 
distort themselves, the doors to bind, the plastering to cra k, 
and the whole house to enter upon a process ol decay which 
becomes every year more pronounced. With iron beams and 
terra-cotta partitions none of these phenomena are observed. 
The partitions, stairs, doors, floors and plastering stay just 
where they were originally placed, and are sure to remain 
there indefinitely. Walls and ceilings can be expensively 
decorated without the certainty that the painted plaster will be 
cracked, and, perhaps, thrown off, in twenty or thirty years, 
and the owner of such a building can await tranquilly its 
fiftieth birthday, with the assurance that it will then be in the 
prime of its beauty, while its wooden-timbered neighbors will 
be a mass of repairs, if they are habitable at all. Already, 
many such houses have been built in New York, and a great 
deal of iron is now used by architects to trim around stairs, 
and support partitions, in city dwellings; but the unshrinkable 
iron beams, unless skilfully used, are apt, when used in con 
nection with shrinkable wooden ones, to cause ridges in the 
floors, and it is much better to adopt iron or steel exclusively. 
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THEATRES. — III. 


ROYAL ALHAMBRA THEATRE, LONDON. 


and staircases, were constructed of this fire-proof material, no tim- 
ber or wood-work, other than for the furniture, being used any- 
where except for the stage, and where wood-work was thus used it 
}N the morning of December 7, | Was treated with asbestos paint. 
() 1882, I well remember visiting Another feature in this theatre is that it was also among the first, if 
the ruins which the fire of the | not the first, to be conceived with overhanging balconies unsup- 
previous night had left of the old ported by columns. I am able to give an illustration of the canti- 


Alhambra Theatre. This fire was | lever system by the kindness of the architects, who were assisted in 
the last theatre fire we have had in | the designing and testing of this part of the work by Prof. 
London, and it occurred in the night | A- B. Kennedy, C. E. of University College, London. As one of 
after the audience had left the | the first theatres carried out with fireproof tiers on cantilever git 
house. The original building was | ders, this house calls for special attention. 

designed by Prof. Hayter Lewis, Theatres, like other buildings, want periodically an army of 


F. S. A., as the “ Royal Panopticon painters and decorators to attack them, clean them down and put a 
} 


of Science and Art,’ but after a | fresh and new face upon them; this has to be done perhaps mors 


varied career it was eventually con- | frequently than in other buildings, because a theatre must neve) 
verted into the Alhambra Theatre, | look dull or shabby. Now the Alhambra Theatre is unique in many 


; 


the minarets and dome of which | respects: it has no special season, its doors art open all the year 





were familiar features of the west | round, for the class of entertainment given is spectacular, and 
end of London for over a quarter consists of sumptuous ballets, variety entertainments and comic 
of a century. sketches Che house, therefore, being always open and, I may also 

Naturally, a building designed for one purpos and adapted to | Say; always full, whatever the time of year, there being no “ off sea 
iunother would not be as perfect as one designed for its sper ial son,” it would not do to give it over for a month or six weeks eve ry 


purpose; so it was with the old Alhambra Theatre ; to adapt.it to a | year for the annaal cles x, and to have the auditorium filled with 





theatre, many interior fittings and partitions of wood rendered it an scaffolding. Now the architects were very far-seeing in this re 
easy prey to the flames, and a total wreck of fallen walls, twisted | Spect, and they have so constructed their building that the cleaning 
sirders, broken columns and charred beams lay in a mass in the | and decorating can go on without closing the house. The most dif 
morning, where the night before had been crowds of spectators wit fieult part to deal with was, of course, the ceiling, which as will be 
nessing the performan e, seen by the section is a dome. This dome is construc ted of light 

It was not long after the fire before the architects of the present | !ron Traming and fibrous-plaster panels, being so arrang -d_ that 
building, Messrs. Perry & Reed, completed the theatre of which | whenever re-decoration may be re quire d, it can be readily executed 
am enabled through their courtesy to illustrate the drawings in this | by lifting out the panels from the upper side and re-painting them, 
number. On December 3, 1883, the new house was opened to and then replacing them from the gallery which is placed between 


the public. the ornamental dome and the constructional roof. 

This fire has not been without its attendant benefit to the London The upper dome, which can only be seen from the outside, is 
play-houses, for Messrs. Perry & Reed were among the first to set | form d of iron ribs springing from the columns té central ring 
4 which supports the cupola, and the under dome is o 


the example, now almost universally followed in London, of building lighter iron 
theatres of iron, steel and conerete, with the iron-work protected affixed to the former. 


and embedded in the concrete. In this case the concrete was 



































formed to a great extent of bricks of the old building, broken up The lower part of the dome is a quarter circle, in section = 
, ; ie ; I rcle, ion, su 

. rertul ste: ‘rushers, ane xed Ww rtial ament; if f ila] } 

by power il ste am cI 1 her and mixed with Po nd cement . mounted by a lofty gilded railing, and open in the centre to the 
new building thus, literally, springing up out of the ruins of the old. ter dome for purposes of v ntilation, and cor iling an iror | 
i all. . f » floors. o¢ ‘ries . s rt a. hy is] S . . . ° = 5" 
The whole of the floors, galleries, roofs, partitions, box-division ] hich gives access to the interior of the roof. 


ery whicn 


i Continued from No. 959, page 60. | In examining the plans, the raison d’étre of this theatre must be 
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It was designed for a special and particular class of 


an entertainment coming between the stage plays 
music-hall. 
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and ventilation, 


about forty-five feet, is provided with al 


with the result that the “ Alhambra” is never stuffy or clouded 
with tobacco smoke, however full a house there may be. 


The proscenium, like the dome, is of fibrous plaster, and the hood 


is provided as a sounding-board ; it also serves the purpose of con 
cealing the massive iron girder that spans the opening ; which git 
der is forty-four feet long and six feet six inches in depth. The 
width of the “sight” of the proscenium opening is 32 feet, and the 
height 41 feet. 


lhe stage, which is sixty-two feet wide by an average depth of 
| the necessary appliances 








| eeras 


and machine ry lor spectacular representation, and there is a height 
from the basement floor to the gridiron of eighty-four feet, for the 
working of the scenery. The gridiron is s ipported ipon a wrought 
iron truss sixty-two feet in length. 
he dressing-room accommodation is in accordance with the re- 
quirements of the house, and all the floors, roofs, staircases and 
passages are constructed of fireproof materials, in the same way 
as they are in the auditorium, so that the employés have the same 
ire taken of them as the publie. 
Io return to the auditorium The ground floor, which is on the 
level of the pavement, is occupied by stalls and pit, each with their 
of this part ot the 
house are 96 feet between the side walls and 82 feet from the cur- 


separate approa hes. The ma dimens 


tain line to the back wall. 

The grand tier over the pit is fitted with “ stall” seats in the 
centre, the sides being arranged as private boxes The seats have 
been somewhat altered of late, the front rows being brought nearer 
the stage, and the standing space at the back increased. The plans 
here given are as the building was designed by the architects. On 


this tier is a fover and on the tier above the grand saloon. The 
distance from the box front of the second tier to the curtain line is 
sixty-two feet. 

here are two galleries over the second tier; each of these parts 
have their separate entrances. 

The exterior was little altered after the fire, th irchitects 
merely adapting it to the requirements of the new plan. One pro 


vision was however made, which must be a welcome one to those 





ht and for those alight ng from car- 


awaiting admission on a wet nig f t 

riages in evening dress \ glazed veranda stretches the full leneth 
the front of the building and the full width of the pavement; 
from under this the entrance and exit doors are approached. This 


veranda rises from the theatre, the highest part being over the 
pavement and the lowest next the building, with a slope towards the 
building; the water is thrown backwards and there is no drip on 








the people as they enter their carriages. This arrangement also pro- 
vides against columns on the edge of the pavement, which fre 
quently cause the smashing of carriage doors 
E. A. E. W ooprRow. 
(To be continued. 
SUBTERRANEAN Lonpon.— It gives at pressiv lea what subter 
in Lor lon s last b oming to iea;ri tl { . I ry y trom tin 
riv e new ¢ y ar Wat ) v1 passa ip Queen 
Viet Sty run f par undernea the w-level main 
sewer, which in its turn runs along beneath the District Underground 
Railway So that at this point in tl city we shall have, first, a busy 
1in thoroughfare, below that a steam railway, then ige metropoll 
tan sewer, the in electric railway, reaching its terminus ata lepth of 
about sixty-three feet below the streets, ar | here it w communicate 
with another line — the Central London wi h will lie at a depth of 
ghty fe London D Ve 
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WHAT COEFFICIENTS SHOULD BE ADOPTED FOR THE | 


TRANSVERSE STRENGTH OF TIMBER. 


‘yFLTHOUGH the strength of timber is not as important a ques 
tion, in these days of iron and stee! construction, th 
strength of the metals, still, owing to the increasing cost of 


timber, and the probability that wood will be, for a long time to 


as 


ome, the principal constructional material of at least three-fourths 
if the buildings erected in this country, it is of sufficient importance 
o demand careful consideration, and the use of 
is shall ensure ample safety without unnecessary waste of material. 

New York, Boston and 
unit 


such coeflicients 

The recent building laws of the cities of 
Chicago contain maximum the timber, a 
vature included in these laws; but considering fact 
that very thorough tests have recently been made on the transverse 


values for strains in 


not before the 
trength of our principal building wovds, it would seem as though 
the requirements of these building laws, in this respect at least, 
practically th Such, however, case, and 
neither do the standard works treating of the strength of 


wree muc h better. 


should be same. is not the 
materials 
Believing that there should be great uniformity 
n the coefficients for the transverse strength of timber, the writer 
has undertaken+to present a comparison ot the experimental data 
waring on the subject, and also of the practice of building engineers, 
oping that it may result in a greater uniformity in the values pub- 
ished in our standard works, and in the building regulations. 

The first person who endeavored to 
wams upon mathematical principles is 

| 


" 
(rallico. 


th of 


been 


compute the stren 


supposed to have 


It appears that this philosopher was led to these investiga- 


tions in consequence of a visit which he made to the Arsenal and dock- 
yards of Venice, and that they were first 


; p iblished in his dialogues 
in 1633. 


He considered solid bodies as being made up otf 
small fibres applied parallel to one another, and « luded that their 
applied parallel to the length of the 
fibres was directly proportional to the area of the t 


numerous 
om 
resistance to a pulling-torce 
ansverse sect 


and this is still the theory in Use LO day. 


He next « idered in what manner the same fibres would Oppose 
a force applied perpendicularly to their length, and ultimately came 
to the conclusion “that when a beam is fixed solidly in a horizontal 


position wall, or other immoveable mass, the resistance of 
| 


integrant i 
listance ol the centre-of 
st point.” la 
rts that thie 


res is proportional to multiplied into the 


their sulin, 
the area ol! 
theorem of 


£ Iracture 


ravity of 


his eneral the stré neti Ot Deans, le 


asst strength or breaking weight is also proportional * to 


the length of the beam, or the distance at which the weight a 
trom the point of s ipport.” 

He also endeavored to show that whatever weight is suflicient to 
break a beam fixed at one end and loaded at the other, double that 
weight will be necessary to break a beam of equal breadth and 
lepth, and of twice the length when supported at each end and 
loaded at the centre; and four times the same weight when each 
end of the beam is fixed solidly in a wall. In these conclusions, he 
was right as to the relative strength of beams in relation to thei 
span and method of support, but he was in error in several of his 
hy potheses, viz.: first, in assuming the beam to be inflexible ; second, 
that the fibres are inextensible and in ompressible; and thirdly, 


that the beam turns about its st point when fixed at one end, or 


its upper when supported at both, and, therefore, that every fibre 
In the section is exerting its force i resisting ¢ 

As soon as it was attempted to compare Galileo’s theory with ex- 
periments (which he himself had never done) it was that the 
og sults did not agree. It is supposed that the first person to com- 
pare this theory with actual results, was Mariotte, *a member of 
the French Academy, who, having soon discovered its inaccuracy 
proposed to substitute another theory in its place, wh h was p 
lished in 1680, in his * 7’ra u Mouvement Kauz,’ and he we 
find the first notice of extensible and compressible parts of the se¢ 
tion ot fract ire, the neutral ax s, ete.” 

Chis attracted the attention of Leibnitz, who, after examinin hie 














theory of Galileo and the experiments of Mariotte, 
own views on the subject in a memoir which appeared in the Leip 
sic Acts, in 1684 He adopted the principle first suggested by Dr. 
Hooke, that * the tension varies with the force * and ed tha 
every fibre exerted L power of resistance proportionai to Ss distance 
fr in the line about which the beam was supposed to tu Lhis 
was one step nearer tht correct solution of the probiem, but he sti 
considered the fibres to be in omp essible, or that tl Pal irned 
about its lowest or highe st point, according as lt Was I1lxX¢ at one 
end or supported at both. 

rhe subject was afterwat ls taken up by James Bernoulli, who 
made some experiments, and observed that the insta efore a body 
s broken across with a transverse strain, a part of the fibres y 
are in a state of tension, and a part in a state pres ’ 
consequently, that the line about which the beam turns is where 
within the ‘are 1 of the section of fracture. but he n nately 
stopped at this point merely contenting himse with stating a few 
veneral observat is, and pointing oO the Lith iby of determining 
the neutral axis, or that line which suffers neither extens mi 
pression 

The next important step in this inquiry was made by Dr. Robi 
son, under the ar Strength ” in the first editions of the * / , 

pedia Britannica,” in which the position of the neutral axis 1s 

] 


introduced as a Decess 


| the writer 





The first person, however, to arrive at the correct solution of th 
problem and to deduce working formulas for the strength of rectan 
gular beams was Mr. Peter Barlow, who first published his conch 
sions in an “Essay on the Strength of Timber,” in 1817. 

Mr. Barlow deduced formulas f 
rec tangular beams, 


for the strength and stiffness of 
which correspond with those rally 
adopted, and also verified their results by an extended series of «¢ 
periments on small wooden beams. He also made a number of tests 
on small beams two inches square and from six to seven feet long 


how 


re rie 


XN 


for the purpose of determining working-values for the coefficients for 
strength and stiffness. These afford the first practical data with whicl 
s acquainted, although M. Buffon had previously mad 
an extended series of experiments, under the auspices of the French 
Government, on timbers varying from four to eight inches square and 
trom twenty to twenty-eight feet inleneth. It does not 
ever, that he made any practical use of his results. 

Formulas. — The formula which Mr. Barlow deduced applied 
only to rectangular beams of wood; his formula for the breaking 
weight of a beam supported at each end and loaded at the cent 
being 


appear, how 


in which W denotes the breaking-weight in pounds, 
breadth and depth of the beam in inches, and 
also in inches. 


perunent 


and the 
the length of the be am 
S represents a constant quantity determined by ex 


For the deflection of a beam under the above conditions, his form 


Deflection in inches 


i; denoting a constant determined by « x periment 
Che universal formula for 


. the stre neth rf be 
mathematical 


reasoning is 


in which M denotes the bending-moment, / the moment of inertia of 


the cross-section ; ys the distance of the most ¢ 
stretched fibre from the neutr 
or “the tension or 
most strained fibre of 
on the point of 
For a be 
LY , 
Formula (3) 


ompressed r most 
I 





al axis; and 2 the modulus of rupturs 


greatest compression per square inch to which the 
the be 
breaking,” 
supported at both ends and loa led at 
resolves itself into the following ; 


im is subjected, when the be; 
} 


Amn 


w—29@R 


> 


or, if we use ZL to denote the length of the span feet 
. hd? R 
VV (5) 
L 38 
For furthe: simplification, we can let A re present K when 


which is the simplest formula for the strengtl 
j 


used 


10 wooden 
by the writer i the “A “a 
t Book,” also DY Hatfield, Haswe 1 


Jarlow, Formula (1), is on 


one 
id ot hers 


sixth of 72, or three times the 





value of A. Variations of Formula (6) for different conditions of 
loading and support can be found in the hand-books above mentioned 
In nea all of the experiments that have been made for detern 
ing the resistance of timber to a transverse strain, the results have 
been given in terms of the modulus of rupture, as thi erm has 


same meaning in all technical works method of determini 


its value in pounds is by substituting the breaking 


with the actual dimensions of 4, /, and J in Formu 
and equating for fi 


standard formula for the deflection of 


loaded at the 











modulus of elasticity, or the weicht t 
vould be required to stretch a rod, one squat hi St iO 
double its length, Hooke’s law held good up to that point, and the 
I vl A In yt pre tA. 

[ts value in pounds for different woods is obtained by wi 
a am within the elastic limit, and carefully measuring the detk 
tion; knowing the deflection, weight and dimensio of the beam, t] 
val of can be easily « mputed m Formula 

lo make practi il application of the modulus of elasticity,” 
I to assume a limit to the deflection « i and 
calculate the load which w just produce this deth 

Ihe vreatest allow a! le dk flect oni 1 eam is vente ully i ed 

h of an inch per foot of span, although it is son times 





span 


for steel and wrought-iron beams, and suc] 
wood and meta 


| general practice of building engineers, for both 
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Substituting this value for the deflection, and transposing Formula 


L 


the greatest allowable load on a rectangular beam supported at 
th ends and loaded at the centre: Z denoting the span in feet, 
; 
iy " ' . 4 1 
ul when the deflection is limited to ,},th of the span, 


when the deflection must not exceed , th of the span. 
These forn is are accept Lt wthorities on the strength of 


Ex; t Values f Ra E Che values of R and E ree 


ommended by Barlow were for a long time the only ones given in 








ry of the strength of timber, and even in standard eng 
1cering works published as late as 1873, his values are given. 

: In the years 1874-6, Mr. R. G. Hatfield, the well-known New 
York architect, made a series of tests on small beams of American 
woods which attracted siderable attention and which were adopted 
by him in | ‘7 Strains’: for other woods he adopted the 
value f Barlow 

Mr. John C. Trautwine on his “Eng Pocket Be . pub 
lished values for the eaking strength of the principal \merican 


woods, which he gives as derived from his own tests, although no de 
n of them is cviven (Owing to the great extent to which th 


has been used, these values were for a time probably more @x- 


vely used than any others, and his table for the strength of 
white pine and spruce b ims has been widely copied 
In 879 Prof. R. H Thurston made a ve y¢ ireful series of tests 
small beams of Georgia pine, the results of which were published 
n the Jou f the Franklin Institute, tor October, 1879. 
Du g the years 1879 and 80, the writer made similar tests on 
Georgia pine, white ind spruce beams, from which he derived 
blue rive la l 
hese test stituted about all the information available up to 
it time on the strength of American woods, and all these values 
were derived from tests on pieces about 1” x 14, or 1” x 2” in cross- 
tion, and from 8 to 5 feet span. They undoubtedly represented 
1 better quality of wood than is generally used in actual constru 
tion, and this was recognized by using a factor-of-s ufety of from 5 
to ~ 


About the vear 1874, Mr. Thomas Laslett made a number of tests 
| 








n and, f the Admuralty, on three or four varieties of Ameri 
in woods 1 th shap ot beams about 4°x8& in cross-section, 
wl h did not ary ] from the tests on small pieces above it 
ed 
During the year 1884, Professor Lanza commenced making tests 
the strength of full-size timber beams, in the engineering labora 
f t Massachusetts Institute of Technology, which were 
1SSS and the results are given in his work on 
1 V ’” These beams gave much lower values for the 
mod f rupture than those previously obtained, but there was 
much difference the values for the modulus of elasticity. 
Mr. D. K. Cla lescribes some tests in his “ Rules and Tables 
\ h w ule on large timbers and which gave results agreeing 
T with those obtained by Professor Lanza 
[be Forestry Division of the United States Department of Agri- 
ture have very recently conducted an elaborate series of tests on 
vellow ‘1 ne from Alabama, the size of the beams tested 
’ 8" and 12 feet long. ‘The values of R and E obtained 
these tests are given in Table I; they are considerable above 
tains y Professor Lanza. 
The average results obtained from the various tests above men 
1 are given in Table I, which contains practically all the data 
that we have pon which to base our working coefficients for 
Am 1 Ww 
rAB I \ s k AND DERIVED FROM EXPERIMENTS 
ES 
\ y i Wh i H 
| P : k 
arlow 
| t 1 i 4 
‘ 0) 8.100 8" 10 , 
4 } 11.06 9 
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Professor Thurston made about 40 tests on California spruce and 
Oregon pine, during the year 1880, and obtained 12,280 pounds as 
the value of & for spruce and 11,071 for Oregon pine. 

D. K. Clark gives as the average value of R, obtained by testing 
pieces of American red pine (commonly called Norway pine), 
12’’ & 12” (15’ span), 4,960 pounds. 

Bauschinger recently made an elaborate series of tests in Germany, 
on the strength of certain foreign woods in connection with their 
other properties, as specific-gravity, age, time of felling. percentage 
of moisture, ete. The moduli of rupture and of elasticity obtained 
by him for spruce and pine are somewhat higher than those 
obtained by Professor Lanza on woods of the same name. This 
was probably owing to the pieces being a little less in cross-section 
and also drier, and, perhaps, of better quality. 

As Professor Lanza’s tests were carefully and scientifically con 
ducted, and were made on beams such as are commonly found in the 
market, it is generally conceded that they give the most reliabl 
values for the average breaking strength of the woods tested, some 
beams giving values 40 per cent less than the average, and others 20 
and even 60 percent more. ‘The United States timber tests on long 
leaf pine, however, deserve fully as much recognition as those of 
Lanza, as they are undoubtedly fully as reliable. 

In deciding upon the working coeflicients for beams, there ars 
several other elements to be taken into account, such as the effect 
of continued strain on timber, the quality of the timber, the 
accuracy with which the load can be determined, and the nature 
and continuance of the load. 

From long time-tests on small beams made by Professor Thurston, 
and also by the writer, it appears that a timber beam might support 
for an indefinite period a load equal to one-half of its breaking load, 
so that a factor-of-safety of 2 would allow for the effect of continued 
strain. To allow for defects in the timber, a factor of 2 should 
be more than ample, considering that our values are based on 
ordinary merchantable timber, and this would give a total factor-of 
safety of 4, which is the nominal value generally recommended. In 
the case of floor-beams, however, the assumed load is generally 
estimated at from two to four times the actual load, so that in such 
cases we really have a factor-of-safety of from 8 .to 16, and th 
practical engineer will often vary his coefficient to suit the load 
which is assumed. : 


Having thus considered the fundamental data from which we 
have to work, and the factor-of-safety to be assumed, let us glance 
at the working-values of A and E recommended by the leading 
books of reference, and required by the building laws of three of 
our principal cities. A comparison of these values is given in Table 
Il. The values given by Trautwine represent a factor-of-safety of 
6, Hatfield of 5, Berg of 10, and the others of 4 ‘ 

Troutwine recommends that a further reduction of one-third be 
made for moving loads. 





rABLE Il WORKING VALUES OF A (FORMULA 6) AND & GIVEN 
IN REFERENCE-BOOKS AND BUILDING-LAWS 
VALUES OF A RD ED BY 18 * FACTOR-OF-SAFETY 
Whit Georg White 
Oak Pine P » € Hem n 
lrautwine 100 75 1 
t< 

Haswe 30 i é 

Hattie 1 | 

Carnegi« " j i] { 
| Berg t 
| 7 

Lanza ‘a ne { 
| de 75 ” 60 f 
} 
| rh 1 S28 " 64 
¢ j ) 

New Y ~ ] 1374 1 

Chicag« 60 RO 7 

\ 





Trautw 1,500,000 1.600.000 1.60000 
lias we 1.710.000 2 430.000 1.830.000 
Hatfie 1.339.200 ’ FAR S00 1 ws 1° ¢ ) ooo 14 
mate 0 on 1.200.000 850.000 a on oie 
1,98 l 1.122.000 
Lanza 1.131.100 1,700,000 1,1%3,000 1 0 ’ ’ 
Kidde 1.240 00% 1.780.000 10 000) ] 0 1.045.004 17 
Bost S60 000 1.300.000 750.000 10000) 
k m nited States t ber tests 
Not specified in Chicago and New York laws, 
VALUES FoR A, Eande§S GEST! i HE WI 
Fe be « . 
> |2s - A : 
= =~ “ = - — 
=~ — t joo 
{ ) ' 0 in ) 
/ O.000 00 000 1 6.000 ) uae 1 fi) ”) 1 ) WOOO 
7 130 Lod lo >s i 1 0 
k | manent loads, reduce values f {20 per cent, and of E and e one-third 


Ihe values in line 8, are those used by the engineers having 
el reve ot the construction of the World’s Fair buildings. 


Ihe numbers in the sixth line represent one-eighteenth of the 


| average values of R derived from Professor Lanza’s tests, although 
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the values which he recommends in his text-book are pra tically unless he proves that the craftsmen or contractors, respectively, whos 
the same as those given in the Boston Building Law. services he has employed, possess sufficient technical or artistic skil 
Ihe writer, however, believes that such a great reduction from for the carrying-out of such work 
. ’ 1 s yilit f defer . i] , . 
the experimental values, for beams supporting ordinary floor-loads is | , Liabilities for defects in a building or engineering work incur 
a 4 = “ . by ¢ architect (er et onset c t 
entirely unnecessarv and uselessly increases the cost of building.  Bacabposi apes ngineer) in consequence of neglect in superint 

- : A , ’ ‘ = r control cannot be enforced, unless th son wl 
Among experienced engineers and art hitects, when unrestricted by . forced, unless the person who has execu 
z on eae - igi : ’ . —_ : oA building or engineering work be insolvent 
building-regulations, the variations in the actual size of timbers used hi ase of such ir vency | 

ae seve ae : . s of such insoivencs t is Incumlsx ipo th 1 ' 
for different classes of buildings is probably not as great as what the | prove that he has used due nee in tit t 

. . _* , ’ ‘ : ad aes ' at! i SOU person who has 
variations in lable If would lead one to expect, as they use a valu executed the building or engineering work, unless the architect ' 
of A corresponding with the assumed load; thus with an assume neer) has approved of the said person be ted : 

| g . i i Dy uid person being sele | 

at i r : ] } t t 
load of 70 or 75 pounds for dwellings and tenement-houses, a higl . The duration of liability of an architect (engineer) for work don 

] c , “e , 7 ‘ t r aT ? t } 1 Y ; rs , 
value of A would be used, while, if the assumed load was about what rhode Pp » a building or engineering structure which he has 
the actual load would be. a lower value would be used. signed, or the construction of which he has controlled, does in no cass 

When, however, both the load and maximum unit-strain are fixed, | = juration of lability of the person who has exe i 

' y “ear ; - building or engineering structur ! S t 

as in Boston, New York and Chicago laws, it is important that a age? ly f —~ age In any ca nis Hability expires 

y g ag por ifter ipse of three years, alter the buildi | 

proper and reasonable value for each should b specified, as it ay aie : yu y J stra 
. ! ’ ure is aken into use r tte wher has bee! t 
injust to the mass of the nle ¢ hli adie . f ‘ su | to tak 
J lé I ie peopl to oblige 1em » sp nd money I nossession ot it 
unnecessary material in building their home B a study i I} ability of an architect ! eer) { , 

} . : : . . . = } l : 
the values of A in Table II, it will be seen that those in lines 1, 2 nited to t luration of one year from date of comp vork 
6, 7 and &, agree very well with each other, and with the exception lhe lability of an architect (engineer) for defects dis er n | 
of line 6, they represent th practice of experienced enginecrs, nes other works Goes No hold rod Shot 1 s def t 
particularly those in line &. is 1 given to n and, failing an amical irrangement has 

, $ . ser } j 1 ' , buat 

Che variations in the ninth, tenth and eleventh lines are particu . oi whe m JOGics SumanoNs bel on kK pirat ol 
’ 1. t 1 resa muita s 
arly noticeable, those in the eleventh line 1 the opinion of oe 
the riter 7 et vies ‘ nail : ] 
he writer neare to what they should be, al h a limit SPECIAL RULES 
of «0 pounds per square foot for loa is on house floors, they are still 0. Designs, B ind A 
lower than is necessary. In the values for / there is not so mucl j I 5 SI It ’ 

. . : a ‘ 4 i ~ ris nt n i 

, t , “rape” , } =~ 
Variation, and as floor-beams are about the only ass of beams com An archit t (eng r not f } 
put 7d , bY . = s no or defi g sk e 
puted by the deflection formule, i they are seldom, if ever, loaded Pr s, deta Dp s, d ior | 
for ao fl , f ‘ 1 “es 1 i tLOns su liny-contra Sa i 

: any « neth of time with full load, it would seem that the ments must be as clear and explicit and must be made uy 

ri = J 1 . : i 1p S irg 

values given in lines 16 and small en h for good practic« scale as is requu by the purpos« indicated hey must 1 ad 

In conclusion, the writer, after a caref onsideratio! yj] | Such a manner as to render it possible to ex the w 
information bearing on th: m a wide experience in dan : t a 
wtual build if construction the slues ive ® \ ur et (eny pisn Liab r the ns S 
end of Table II, as suitable fe yptior architects, an po : os thay De give ree : dennis 
for the maximum limit in } te ‘ linary re r m3 = a s hy iy ~sectragg il it r images risil ' t 
and roof construction; and for ids, such as masonry and “ be aig OR oy sestapenscd ier lite chgaistaiey u 
merchandise, to be reduced as KF. E. Kipper , \ g-contracts to Xx — 

y } 
Lv ) SAV to the en , ¢ ' ag ‘ 
Y >L » ‘4 . oT . I { i I 1. 
THE RESPONSIBILITY OF GERMAN ARCHITECTS Architect ngineer 
‘ . | rCu Ss eCnyeine s ar n tit t ial t 1 ley g 

~e oH . P 2, by t I viect be ) | thre S ny 
j VHE following rul s, defining the esponsi a en y F 1a y ~ \ , ves 
“#% tects and engineers towards their employe according to vil ‘ etwas , : 7 ” ly agreement 

' x ‘ 4 I l ) i! 1 hit ts nuvi ! il yt i} fort 
law. have been issued bv the Association of German Architects’ ? a ic ceiahecntiiien * i ) stakes ar 
i : an ~ n¢ cu n mm ed in wel i stimates of costs ir 
and Engineers’ Societies. 188' tio! Chey are liable for t rrectness of dé pte bear apaged 
sft neasur nl il il f 
NTRODI! I Y EMARK eY l } f ti } motos 
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vy connected with any church ; the choir, whether paid or ama 
yroperly pari of the congregation, whose 
choristers, who 


long narrow chancel where 





y cannot be heard, necessitating also a most inettective 
sition for the organ, mert y because such a position was once con- 
lered correct at a time when the clergy were themselves the choir. 

annot see that, even on the most orthodox High Church view of 

he matter, there is any reason for this arrangement Let church 

ders return to the basilica pian, which was for centuries th a 

ed church plan, and which is exactly suited for our modern ser 
¢,— the plan with the short uncel tor the clergy and the altar, 

i the nave for the congregation; let toem place the ch nm the 

t portion of the nave ynly seated sideways), forming, as they 
shou part of the congregation, and place the orga n a shallow 
alist i iing them, and we should hear no more about the dif 
ilties of placing the organ, et The whole difl y arises 

hn retaining, for a lay hor, On a mistaken idea precedent, a 

n of plan intended originally to a mmodate a numerous ¢ 
i body, which no longer exists 

fhe Chairman said the meeting had listened with ver eat in 

‘ st to Mr. Brewer's interesting | ape! and also to thu suppl 
tal narks which Mr. Statham had been kind enough to send 
ind which appeared to throw some new light upon the subject Dhe 
whole question, it seem | to him (the Chairman) was to a large ex 
one of sentiment and ritual Of course, looked at from an or 
ra st's } it-ol-view, the posit for the instrumer ndicated DY 
Vi Brewe ) his drawing, was probably the best tha wuld b 
hosen, alt iwh he had awarded very high prais » tl position 
the van at Rati ) 1 the apse, at the rear of tl altar In 
mstruction of a rean-chamber the object t e sought, he 
Chairman) took was to is much height as | e, and 
et the walls to act as sounding-boards, and proba irved sur 
aces would be the best He understood Mr. Brewer to iv that 
he plan lividing an organ into two was objectiona it in 
ut tl would probably n ull agreed. Did Mr. Brewer co 
sid arrangement o © organ at All Saints’, Marga Stree 
aba Llowev tl nig differ from him, howev the 
Ww ull thank him f his pape vecom panied was sO 
many excell t and inte sting drawing for they w ilwavs glad 
see his clev handiwork 

M J. A.G h, in moving a vute thanks Mr. Brewer 

served that, fascinating as was Mr. Brewer's draw showing |] 

77es ) for the position of an organ, he should very sorry t 

s " 1 athedrals with the organ over the rood et it 
é It seemed to him that one of the great effects of a grand 

i ira sna iat stirred the beholder with so mu we wa 
t sta from west to east of the whole lenetl: of 1 ! rio lo 
cut ti interior in half and so destroy the Vista Dy placing tiie van 
is suggested by Mr. Brewer would be a very great p But, of 
s was a matter of te No doubt the organist regarded 

i ra is oO f the fin oD Ss in ¢ 4L10 ind W i no 
‘ ‘ast obje to its interfere with sta. But 
teaking for himself as an architect, le would rather see the whol 

i of the church tha he finest organ that Ma e place 1 in 
lt app 1 to him that tl west ¢ iota I as thie posi 
) 1e ran had the sanction of ant i was in all 1 
sa very excellent place for th strume it the question 
vias r musical experts to decid From a esthet point »f- 
esired to raise his voice against obtruding th ryan 

L to the middle of the chu He juice res W what 

11 Det sald as » Lie mp p posit ns often se t r orvaus 
lle knew a little « rch in Northamptonshire, tl hance ft 
wl ui been rebuilt as tl nausoleum of a neig ) y ducal 
family it quit recentiv there had been ht ito the 
midd t in organ, which had ») merit wl ira hie 
case was neerned 

Mr. W. A. Pite, in seconding the m n W h ev 
im of M: Statham sald 1 ( | i testim oO what 
\I Bb ewe iad sand OF the rva the Cathedra ( Latisb 
V li i anu singing Wwe Hpiy superod Wi ih revarad to 

t sl 110 lie rvan suyvy eu M B ew in bis lrawing, 

vas to be doubted w hie ‘ gy in the chancel w d be 

AD o make themselves heard ul ive ywing the 

which would be afforded by the organ and een e pas 
yf sound. There was an organ in Westminst Abbey in th 

t entury, and there seemed to have been ons it Win hester, 
erected Bishop Elfeg und which Wolstar ve of the 

! cs, thus describes 
liweive pairs of be ws ranged in sta ! 
Are in dG above, and fourteen mor Y 
] se the full force of seventy me | 
W easeless toil and plenteously rs t 
Each ling ¢ ~tillallt vind b $ 
In tl : ifines of t in I 0 . 
Ona w four idred pipes in orde is 
I'v bellow forth that Ast 1 est suj 
Mr. F. | v, in supp ytion, said t with regard 
t} sition of the organ, ever e who was a juainted with 
reed f the instrument wou wree that should not be 
wed where it could not make itself properly ard. One 
| nee which an organ was place d in a transept occurrs ina 
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modern church at Armley, near Leeds here the organ was a 
very fine instrument, and the wind was s ipplied by a hydrauli 
blowing apparatus located in a building outside. In Glasgow Cath 
dral it was a condition of the authorities that the organ should not 
be a prominent feature, and hence it was necessary that some of 
the pipes should be laid horizontally in the trifori im The effe 

musically, was very good. Although, no doubt, the western galler 


of a church was a very good position for an organ, the clergy were 
not likely to adopt such 
taining discipline amongst the choristers, who must, of necessity, br 


a position, owing to the difficulty of main 


located near the instrument. It had been suggested that a lar 
organ might be placed at the west end of a church, and a small one 
n the choir, but it was not easy to get them both to act together, 


and even if tl could always be done, the sounds of both instru 





ments could not possibly reach the ears o 


t 


all the wo shippe s at 
be insat 


precisely the same time, and the effect of this would often 


isfactory. Probably the best position for a church organ was that 
suggested by Mr. Statham, viz., a shallow transept, so that the in 


strument would be ina comparatively open situation, and close to 
the choir, without obstructing the view of the alta An organ so 
placed would render it possible for the organist to bring out its ful 


effect. 























Mr. H um pden W. Pratt said that, as architects, they were mort had to be connected by what were called “ trackers ” passing benea h 
concerned with the question as to the best position fe ran o van in | the floor of the church,—an arrangement which was very inconve 
a church, than with the question as to the best place for a cathe nient, for if what was known as “ecyphering” took place, the floor 

organ. An arrangement which might suitable for a cat] vould have to be taken up to get at the trackers Anothe bye 

| would not necessarily be appropriate in a parish tion was that when an organ was divided, two parts 1 in 
Assuming that Mr. Bre wer's remarks applied rathe tl a probability be subject to different sets of draughts and atmos 
of the Established Church than the Non yn formist r ple nfluences, and thus one part would get out of orc L great 
which there was no difliculty in arranging tl co ea nal sing deal sooner than the other. With such an arrangement, too, the 
ing with reference to the organ), it occurred to him (the speaker ctl was a great deal heavier, except where the new pneumatic 
that if the chancel were made rather wider than was usual, the organ t yn was in use, but this appliance, although very ing us, Was 
mig be placed on one side of it without projecting to such an ex et seriously out of order when the atmosphere was damp, 
tent as to obstruct the view of the altar. Of course, if that were | and the result would he that the organ would phi ce a 
done l would be neces “Ssarv to vive the ~ imen i e ¢ ‘ B ird schoe OV Phe p euma é I d 1 very we I im 
tal and architecturally-effective case than was at present the rul ins in p ic buildings, wl 1 could be | etually 
1 plan which woul 1 be productive of muel tter results thar attended put was too llabie to get it of order for the 
merely decorating the pipes, for most people were rather tired o general run of church organs 
seeing organs with gaudily-decorated pipes it sed in cases of 
architectural character While he quite agreed, however, with Mr. LONDON EXHIBITIONS. 
Brewer’s contention, that organs should be m promine! 9 FHEN, | wonder, was the last “ good” exhibition of the Royal 
placed, he was sorry to hear from him that the tend: y was } Academy ? Never.in mv memory. Each vear we hear: “ Is it 
organs to become ind larger. If they became n ch L a sood exhibition : Is there anything st k ng? Some answe! 
than they were at ent, how were architects to properly dispose No,” bluntly ; others, less positive, find that there area fair amount 
them ? heir difficulties in that respect were already sulhcient ¢ esting Probably never has an exhibition within 
great For $s ow part, he was of opinion tata reat ea 1oOre he wW s of the been pronounced *“ oood,” since the days 
money was, as a rule, spent upon organs than was necessary or justifi f Reyne ls and Gainsborough; and were even those great artists 
able, having regard to the other requirements of lings intends uppreciated to their full by the contemporary and captio rit 
for religious use. som » objec tion had been made n the irse O This year’s show is mu bh as us ial, is 1b appears to mé many 
the discussion to the position for an organ suggested by M Brew excellent works which stand out from an amazing amount of rubbisl 
er’s di iwing, but h presume 1 tl at the sug s nh Wa ’ Lpy ls ymle hi the same ot the Par s Salon, and probably they ars right 
cable to cathedral organs ? t where London shines s iperior to Paris is in the wondrous num 

Mr. Brewer. No, it appiles to parish hurche I drawing ber of feebleosities, if | may coin a word The French rubbish is 
meant to represent the interior of a parish chu ) ft ‘ vorked; just asa French preacher forms | empty words 

Mr. Pratt said, that being the cas hie iould oblect st we mpost 1 sentences, so his artis ‘ npatriot clothes | 
strongly to the placing of the organ in so prominent a positior stupid subjects in well-drawn bodies. ‘The feeble works in S are 
to place it as sugye id be to ala make a god of " w: in London, they are many let us pass them by in sympatl] 
object ot worshi} xt the speakers had spoke! dk iL10 ce, although w 3] ng that some ot the re ted were in thei 
ot congregationai § t t so iong a tha tin l tot l ( 
part of public worship, architects must give da sideration lhe number of works sent i said to have been 1 I} 

n arranging the position of the organ Ile agreed with a ! f the a ng hearts! Think of the worry and boredom of looking 
had een Sald in condemt i | ot what was ca th g t J so man 1 ( and vet. at 7 neeting he lite itely 
chamber,” whi h should be abolishe 1, and the o ra placed ¢ ( \ len refused to " the num r ot works a wed to each 
as Mr. St atham sugce sted, in a shallow transe pt, rT, ‘tter st = Now. su ) ng he Cour itos hours a dav tor 
his (the speaker's) opinion, in the cl cel, wi mig a ips twels lavs (which | thin r he number of days given up t 
advantageously be made the same width as the nav selecti ), and supposing this n ber to be eC we find that 

Ihe motion ha ig een put to the me ig, and carried ach e has about twenty-two Is sj " Can a fai 
acclamatic lomel! ” poss e in that time? and mat hat all the works 

Mr. Brewer thanked the meeting { the atte Ww h ha are supposed to o nm twice But if each a wert nited to on 
been given to his paper, and proceeded to reply to some of the re wo works. t night allhave a mi e, more or less emselves 
marks made in the course of the discuss . Ile observe i, wit And the number were limited here would ber spact 
regard to the scheme which had been criticised by most of tl hers than ourselves, our ends, and pupils How 
speakt rs, that he had simply worked it ¢« D us 1d been § eve | m is difficult n all institutions ind the Chan de Mars 
vested to him whether it would not poss pla i chu . has become a jne, even as the Ate J ‘ is the 
organ In such a Central position He ha | t, shown how ( amps | sces Sa 3 valled). f n whose f wave. the former 
it might be so placed with the minimum of stru Hle was 1 t broke loos« Perhaps, the old system vogue during the Empire 
prepare 1 to say that, ar hitectura y, it was thy es was, upon the w ( est that of hav lf artists and half 
undoubtedly, trom a musical potnt of view, it would f Li 1 pos ve ment off us upon Lhe ir 

inent. Lk juite agreed witl the yeervatlor Mr. Watts takes us wk to Pa V erones n s line figure clad 
tatham’s communication, except with regard } w and green draperi And he rreat possessions ’ 
g the best position for an organ \ large orgat he painting of the emerald ring alor s as] lid stud So is 
| space measuring 2 \ t ind 4 he por t of Sir Andrew Clar Mr. Herkom«s s not at | vst 
me ys would n ssitats a and ) n his Lord Salisbur that me liar] nintellectual too y state 
ran should never touch e oute side wa un it the doggedness of the man is forced up, as it were It 
be ielt a und l _M ynplete ‘ rious how, some nes, @ phy yrnomy t ima 
les, the o | p pes whl hy ha i chance of Dr ( isiy I the first time 1its anna the Acadk 8 rsting 
speaking out were those on the unenclosed side, the pipes at ‘ patriotism in the w rt ittles it, althoug 1 and 
back be ¢ half stifled and unable to make their voices pr« I of human bodies are not spared s not a scrap affected 
heard It had peen suggested that the ¢ van, p wed Ipon the ew Lid be ho rors The artists have been inst ed p ba \ 
choir-screen, would prevent the voices of th ergy in the chances y the success of Zola’s “ Deba . ut it requires personal suffet 
being heard by the congregation in the nave Wel upon that | ing and persona knowledge to be a battle-painter Is not that the 


point he would only say that, extraordinary as it might appear, he 
never knew what the music in Westminster Abbey was really like 
until he happ ned one day to be shut in the nave while the service 
was going on. He had often previously noticed when in the tran 
septs or choir that the music seemed to have a sort of muddled ef 
fect, but in the nave on the occasion referred to, he could heat 


distinctly every word that the clergyman intoned. ‘That seemed to 


prove that the placing of the organ upon the screen would ne 


vent the voices of the clergy in the chancel from being heard in the 
nave of a parish church. As to the interference with the vista, he 
admitted that there was something very fine in the vista a ng the 
whole length of a large church, but medieval architects certainly 
did not make the vista the paramount consideration in their inter 

ors, otherwise, why did we always find that they provided screens 


in their churches and cathedrals,—sometimes, as at Durham, extend 
ng right up to the root ¢ In most Continental churches which had 


not wen modernized, it was impossible to see entirely trom one 


end to the other of the nterior indes d, it seemed to have been 
rather the intention of the medizval architects to divide their 
| hes. With regard to the practice of dividing organs, he re 
garded it as objectionable and unwise. Jn the first place, it added 


enormously to the expense, and in the second place the two parts 
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OUR PUBLIC BUILDINGS: A SUGGESTION. 


N the discussion vrowing out ot the correspondence of the 

President of the American Institute of Architects and Secretary 

Carlisle, in reference to the designing of the Government build- 
ings, it has been suggested by a very few of the newspapers, that 
the architects were governed purely by selfish motives. Unfortu- 
nately, in this matter, as well as in other matters of public concern, 
only those are interested to bring about a reform whose business or 
profession brings them in close contact with the evil to be remedied, 
and the correction of the evil may sometimes bring to them a more 
or less direct or indirect advantage. Should the designing of the 
buildings for the Federal Government be thrown open to fair com 
petition, it is probable that not one in ten of the competitors, and not 
one in a hundred of the practising architects of the country, would 
receive any direct advantage, but all would be benefited in the 
general elevation of the taste of the people, by providing for 
the erection of buildings in accordance with the canons of good 
taste and showing evidence of a « ultivated and artistic edu ation on 
the part of their designers. 

As an evidence of the sincerity of the motives governing the 
officers of the American Institute of Architects,—the only really 
representative body which can speak with any authority for the 
architects of the whole country its president at the last meeting of 
the executive-committee of the Institute, in a discussion of the question 
of how to bring about the desired change and to secure the neces 
sary legislation, made the proposition that the Bill now under con- 
sideration be so framed as to place in the hands of some of the great 
universities of the country the selection of a part of the jury whose 
duty it would be to formulate the programmes, select the most 
meritorious design, award the prizes for the best, and select the 
architects for the proposed buildings. 

Suppose, for instance, that the selection should be left to Harvard 
College, Columbia College, and the Universities of Virginia, 
Chicago and California. These institutions have the elements of 
permanence and of wise and conservative management, and their 
flicers are men who, from their position and eminence, possess 
1 wide acquaintance, both among their own alumni and _ the 
eaders of men who are not college-bred, and their wide s paration 
would ensure a selection which would be neither local nor provincial, 


] 
i 


nor political nor sectarian, but one which would command respect 
ind would be readily acquiesced in by all who might take part in the 

l 1 | lil} | I ll wl ht tal t tl 
com petition. 





1 expression of opinion on this subject would be of value and 
would be a help to the committee just appointed to consider the 
: 


whole subject, which is now attracting such widespread interest 
both in and out of the profession of architecture. es ae ae ke 


CHURCH FURNITURE. 


I’ is remarkable that the modern builders of organs, with one or 


two notable exe eptions, have failed so ce m ple tely to recognize their 
lities and opportunities in respect to the external appear- 


re sp msibilit 


ance and fitness of their work. It is no exaggeration to say that, 


when let loose in a church, the organ-builder, speaking gene rically , is 
the veritable bull in the china shop. For no antiquity, for no beauty, 
has he any reverence or respect. They are reserved for his 16 or 
32 foot pipes. If he adds a case to his instrument, he drags out a 
stock pattern, stop-chamfered Gothic, “very Early,’ of the first 
juality. This, perhaps, he ornaments with some gilt tipped iron 

work, bedizened red and blue, which seems to have had its origin in 
Coventry; me taphorically, perhaps, its most appropriate lestination 

At stencilling in varied colored designs of the fleur-de-lis order, he 
has no rival. He conte mplate s his organ only as a huge square or 
oblong windbox, and this, although he has numerous modern me 

chanical inventions at his disposal which make it pliable and manage- 
able in an extraordinary degree methods unknown to our pred 

cessors who turned out those grand combinations and designs, so in 
structive for our study. Here, indeed, is a field for the architect 
who enjoys openings for endless possibilities, a field which has been 
strangely neglected. There is none more seductive or more charming. 


l'rue that it is full of technicalities and limitations which cross ow 


Y UW 
path frequently; but the genial and accommodating organ-builder 

when we are fortunate enough to find him — can help us to a remark- 
able degree. At its worst, the subject is one which common-sense, 
application, and tactful insistence can easily master There is no 
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who have to de 


mitted to disfi 


arnest attention from all 





with churches. The organs which have been pet 


' : : 
gure some of the finest monuments in the coun are, 


of. tall . thai 
intil remodelled, a disgrace, so far as thei: appear- 





and will remain 


t f church activity. 


ance is concerned, to the revival of 


It is not only a question of the organ case to which I am referring. 
I know that funds often fail us to provide this. Sometimes it can 
never be added for this want. But the position, arrangement, and 
massing of the parts of the instrument itself are of first importance. 
If well done, the organ left only in skeleton can be made a fine object, 
and need never be an unsightly one while its grouped towers of pipe s 
are waiting their clothing. In designing a new church, not only 


should the position and magnitude of the instrument be determined 
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at the outset, but in all cases should its grouping and case appear 
:pon the original drawings, being fully as important in effect as any 
other portion of the structure. 
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SIDE ENTRANCE Ol rH} CABLE BUILDING, BROADWAY AND 
HOUSTON STREETS, NEW YORK, N. Y MESSRS. MCKIM, MEAD 
& WHITE, ARCHITECTS, NEW YORK, N. Y. 


Gelatine Print, issued with the International and Imperial Editions only 


[ue sculptor of the colossal figures above the door was Mr. J 

Massey Rhind. 

ACCEPTED DESIGN FOR FIRST PRESBYTERIAN CHURCH, ELM 
STREET, NEW HAVEN, CONN. MR. F. R. COMSTOCK, ARCHI 
TECT, HARTFORD, CONN. 

Tus building will be erected in front of the present Sunday- 


school building and adjoining same. The exterior of front will 


yf granite to first sill-course, and Indiana limestone above to roof of 


porch; the remaining parts will be of buff terra-cotta brick and 


I 
ream-colored terra-cotta. The columns at entrance wi be of 
polished pink granite. Work will commence in the fall of 1894 
A TRIO OF ITALIAN ORGANS. 
rHE CATHEDRAI AT AUCH, FRANCE. 
HOUSE OF J. LEVERING JONES, ESQ., CHESTNUT HILI PHILA 
DELPHIA, PA. MR. GEORGE T. PEARSON, ARCHITECT, PHILADEI 


PHIA, PA. 


[Additional Illustrations in the International Edition.) 


SOUTHERN CENTRAL PORCH OF THE MANUFACTURES BUILDING, 


WORLD'S COLUMBIAN EXHIBITION, CHICAGO, ILL. MR. GEORGI 
B. POST, ARCHITECT, NEW YORK, N. Y. 
Gelatine Print 
CHAPEI OF rHE GERMAN GOVERNMENT BUILDING, WORLD'S 
COLUMBIAN EXHIBITION, CHICAGO, ILL. HERR JOHANNES 
RADKE, ARCHITECT, BERLIN, PRUSSIA. 
Gelatine Print.) 
A HOUSE IN BEDFORD PARK, CHISWICK ENG MR. |! NORMAN 
SHAW, ARCHITECT 
THE GARDEN FRONT, ASHCROFT, ENGLAND MR W NS 
WORTH, ARCHITECT. 
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Dear Sirs, Through a friend of 
time ago of reading | 
Needles in Tunnelling. 
Lovatt of Darlington Street, 
are the work was entrusted, 
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7 ir paper 
As engineer for the « 
Wolverhampton, and 


Ihave thought yo 


an articie In yo 





have a few details respecting the method employed in cé 

the plan that was adopted. 
Che writer of the article in your issue of the 20th 
learly shown the nature of the difficulties that had to 
with, whether the work had been carried out by the ordinary way o 
j by that of “ cut and 


Jan lary 
pe col 
tunnel driving, or cover ” 
adopted where the ground above a tunnel is shallow) ; 
consequence of these difficulties that Mr. Lovatt, who had 


(the plan generally 


and it was it 


learned of Mr. Jenning’s invention, took the matter of the needles up 


He, from the 


and ultimately became the possessor of the patent. 


| 
imay be interested 


last has 


tended 
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just then 


first, became convinced of the practicability of the invention and of 
its adaptability to the work in question, and the that 
followed its uses has fully proved him to be ; 
ir correspondent descr 
thick. 


sort 


success 





correct 


rhe needles, as yo ibes, were ten feet long, 


inches | 
that 


SIX road and two inches Thev wer rolled to a se« 
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of open hinge along the 
sides, which holds them together 
i The sketch 
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in position. Figure 





centre of 
bars and for their whole 
ipart, and when the needles were 

holes. Against 
was placed, the other 
against the last turned length of brick 


one, 


11 
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} 1 
holes were drilled, ¢ 
to be advanced, steel studs were ins rted into 


require d 
these 
these studs one end of a ratchet screw-jack a 


end of the “ jack abutting 


work, enabling a suflicient resistance to be obtained to advanc« 
two and sometimes even three needles at a time. 

Phe excavation was, of course, worked from the crown to the sides. 
and then, though the whole of the needles were | eing moved forward 
during the time this excavation was in progress, those at the crown 
were always the most advanced until th: operation was completed, 
which was when the needles had about a foot of bearing on the last 
length of brickwork 


lo support the needles while they were thus 
advanced, r 


temp rary props 


they had been got forward for the length re 


being were employed but, as soon as 
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*norse 
heads,” cut to the contom ‘horse 


these 


: by raking props and afterwards, when 
top-sill had been vot into plac e, by 1] 


the nee dles 


were drawn forward on the previous length of brickwork, the outer 
ring of the tunnel arch beneath the needles was built by leaving out 
every alternate course of bricks, as in Figure 2, and when the needles 


had been drawn forward about 2’, fine Portland-cement concret« 
was rammed into the 
spaces thus formed and 
then, by means of a 
“serew ack,” was 
squeezed ove r the blocks 





of brickwork left be 
tween the openings, so 
that the roof of the tunnel became prope rly supported in place. 
The needles were then advanced another 2° and concrete again 
inserted, and so on, until the whole of the needles for that length 


were taken forward These needles were only used for about 12 
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each side of the centre of the roof of the tunnel, the remainder of th 
excavation being supported by timber-bars and “ poling-boards ” j 
| g 
the usual wavy. 
Che King’s Cross tunnel is very flat in its form, being 26’ across 
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~ ~~“ needles forming the supporting 
roof over the excavation for the 
arch. 
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5 alking i s inla with mother-of-pearl, which 
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} ' f ant und made her k funny \ Pecutiar Lonpon Raitway-sTrari 
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fa : en I servants never undress themselves at night, staircases have been added. | p the sides of the huge caisson the passen 
, 1 ruga 1p vn anywhere, and the masters are not | gers crawl like flies on a window pane rhe secret of its queer appear 
aca, tinned They wear European clothes. but underneath there is no | ance is that it was originally the northern shaft of the famous Thames 
; _ an anliness. We went to a bath-house to try a Turkish batl lunnel, which Brunel built in 1845 at a cost of £468,000 ($2,277,522). It 
1 regard for our skins sent us home again. We could not risk it was very dangerous work, owing to the porous nature of the river bed 
Clin Lacke i V. Y. Evening Post and innel was long considered a masterpiece of engineering It 
consists of two arched ways of 1,200 ft. long, 14 ft. wide, l6\% ft. hig! 
i ind 16 ft. below the river For long time it was popular excursio! 
A Sinesian Reviica oF THe TurLertes, — At Paris the sale is about to go through the tunnel; but it never was a financial success, and 
take place of the superb Champs I ysees mansion of the inlamous L865 the East London Railway bought it for £200,000 (S975 300). 
intess of Henckel-Donnersmarck It may be remembered that she ess than half its cost I'he company now leases its lines to a syndicat 
laughter of a Pole, of t name of Lachmann; that at 16 sl! if other companies, who use the tunnel as means of conimunicath 
‘ r tailor at Moscow whom she deserted to come to Paris between the southern and northern railway systems. — American En 
" figured on the registers of the police ] aiaauin ad Railroad Journal. 
, ws is driv itof the Tuileries by. order of th 
] ‘ ' + + ! » ¢ rl ’ 
as | : x ? neg sgn recep op eat tow fo chad om \ House or Grass. — In a recently published book, W. Vand 
, oe cperbeeny & reer he AY eg eo Heyden of Yokohama, Japan, describes what he calls a newly devise 
ipods _ a pe a r goer honge sagen + pg ohne sanitary building, an example of which has been actually built ar 
, ; , - — a — + repel z 3 e heat ee ved in. Drawing some what Upon ImMaginalive writings seasoned wit 
: a cr een aa e Hy hn 7 iy tite meted a aj we i dash of scientifi truth is a warrant for his con lusions Mr. Vand 
coe erslenega” i bs : sa ties Sica, nlm ‘emreniaaaedl ‘Sigel Heyden has had built a house of glass which he thinks should mak 
«il . ceataiee = =y® how Matacte’s favorite elie f iral alike in the coldest ai | warmest parts of the world Fre 
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: , we a : “se ; KK = , gether with felt between, and form four solid walls without doors 
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